Monitoring infiltration with time-lapse relative gravity:An option for non-invasive determination of soil hydraulic parameters? by Bauer-Gottwein, Peter
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Monitoring infiltration with time-lapse relative gravity
An option for non-invasive determination of soil hydraulic parameters?
Bauer-Gottwein, Peter
Published in:
Geophysical Research Abstracts
Publication date:
2012
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Bauer-Gottwein, P. (2012). Monitoring infiltration with time-lapse relative gravity: An option for non-invasive
determination of soil hydraulic parameters? Geophysical Research Abstracts, 14, EGU2012-6382.
Geophysical Research Abstracts
Vol. 14, EGU2012-6382, 2012
EGU General Assembly 2012
© Author(s) 2012
Monitoring infiltration with time-lapse relative gravity: An option for
non-invasive determination of soil hydraulic parameters?
P. Bauer-Gottwein
Technical University of Denmark, Department of Environmental Engineering, Kgs. Lyngby, Denmark (pbau@env.dtu.dk)
Various hydrogeophysical methods have been proposed to monitor infiltration and determine soil hydraulic
parameters using coupled hydrogeophysical inversion. Methods include electrical resistivity tomography (ERT),
ground penetrating radar (GPR, both surface and cross-hole) as well as passive microwave radiometry. Depending
on the measurement set-up, both ERT and GPR can provide high-resolution images of soil water content.
However, soil water content monitoring with both ERT and GPR depends on the validity and accuracy of empirical
relationships linking soil water content to electrical resistivity (ERT) and dielectric permittivity (GPR). This has
emerged as one of the main limitations for the performance of soil water monitoring with both GPR and ERT.
As an alternative, ground-based time-lapse relative gravity (TLRG) is proposed for infiltration monitoring. The
method is based on the fact that water content changes in the subsurface constitute changes in subsurface density
and can be monitored as changes in the gravitational field. The advantage of TLRG over GPR and ERT is that
TLRG directly senses mass changes. Thus, no empirical relationship is required to link water content changes to
changes in a geophysical property. This study evaluates the performance of TLRG for infiltration monitoring and
hydrogeophysical inversion of soil hydraulic parameters. Results include both synthetic infiltration experiments
and a real-world infiltration experiment monitored with TLRG. In the synthetic experiments, soil water content
profiles are generated using analytical infiltration solutions. Soil water content profiles are translated into gravity
signals and are corrupted with random noise to produce synthetic data. The synthetic data is subsequently used in
a hydrogeophysical inversion of soil hydraulic parameters. Fitted parameter confidence intervals and covariances
are evaluated. The same inversion procedure is used on the real-world data.
The results show that TLRG data contains information that constrains soil hydraulic parameters. However, useful
signal-to-noise ratios require large amounts of infiltration. TLRG sensing of infiltration is thus limited to deep soil
profiles and long-duration infiltration events.
